Bisalbuminaemia occurring together with paraproteinaemia in a case of proven myelomatosis is described. The albumin variant was investigated by dye-binding, electrophoresis at pH 5· 0, 6· 8, and 8· 6, and by relative mobility studies compared with known genetically inherited variants. The present variant was indistinguishable from the previously described Pollibauer type.
Routine cellulose acetate electrophoresis of the serum from a patient with clinically confirmed myeloma in addition to the paraprotein band showed bisalbuminaemia, the variant band being of slower mobility than normal albumin. The patient was a 69year-old British white woman.
The finding of two albumin bands on electrophoresis may be due to induced or genetically inherited albumin variants. In general the induced forms show a more anodic mobility than normal albumin. Both slow and fast inherited variants have been reported. The inherited variants may be characterised by relative mobilities to known variants by electrophoresis at pH 8·6, 6·8, and 5.0 1 on cellulose acetate and by their dye-binding characteristics. It seems that electrophoresis of a mixture of induced bisalbumin and bromo-cresol green (BCG) results in a dissociation of the albumin from the dye, which remains at the application point, while genetic variants, ie, allotypes, bind BCG and the dye migrates together with the albumin,"
Blood from the present patient was investigated by mobility studies compared to known variants and by dye-binding characteristics to confirm that the albumin variant was probably of a genetically inherited type.
Materials and methods
Cellulose acetate membrane (CAM) was obtained from Shandon Southern Products Ltd, Astmoor, Runcorn WA7 IPR, Lanes, UK. Chemegel was obtained from Chemetron Chimica, Milan, Italy.
Routine electrophoresis was done on CAM using 0·06M barbitone buffer, pH 8·6. The paraprotein was typed and the identity of the two albumin bands confirmed by immunofixation on CAM.3
The albumin variant was studied by the differential dye-binding electrophoretic test and by electrophoresis at pH 8·6, 6·8, and 5·0 on Chemegel with estimates of relative mobility to transferrin and to known slow variants. The relative mobility of each variant was calculated from the ratio of the migration distance between normal albumin and added transferrin (taken as 1·00) and the migration distance between the albumin variant and the transferrin marker.
Results Figure 1 shows the routine electrophoretic separation ofthe patient's serum together with a normal pattern. The paraprotein band was found by immunofixation to be IgG kappa; the additional band between normal albumin and alpha-I-globulin was shown to be albumin, also by immunoflxation. It can clearly be seen from Fig. 1 that the additional band has a slow mobility compared with normal albumin, and as it is equal in amount to the albumin with the normal mobility it is more likely to be a genetic variant than a transient modification, as cccurs with some antibiotics or pancreatic disease, etc. The variant albumin was also found to co-migrate on electrophoresis with added bromo-cresol green, again indicating that it is a genetic variant.
At pH 8·6 it is not possible to distinguish this 90 possible to distinguish the Pollibauer and Roma types.' Figure 2 shows the patient's electrophoretic pattern together with the three slow reference variants run at pH 5·0. It can beseen that the patient's albumin variant has the same mobility as the Pollibauer type but differs significantly in mobility from the Gainesville and Roma types.
The calculation of relative mobility of the present albumin variant at pH 5·0 compared with the reference variants confirmed that this variant was of the Pollibauer type. These relative mobilities are given in the Table. The first classification of albumin variants used starch gel electrophoresis in three buffer systems at pH 5·0,6·0, or 6.9. 4 Cellulose acetate membranes, with the more useful range of pH 5·0, 6·8, and 8·6, are now recommended for the investigation of the genetic variants of albumin} Serum from a patient, which was found on routine electrophoresis to show bisalbuminaemia, was investigated by this method.
In Britain, variants B, Reading. and Kashmir have been reported (variant Kashmir occurring in an immigrant). Variant Pollibauer, now reported in the present case, is found most frequently in Franee.! The occurrence of albumin variants together with paraproteins has been noted previously. ' 7 In both these previous reports the albumin variants were not fully investigated and it was assumed that they were not of genetic origin. However, the two patients observed in one of these reports 7 showed slowvariants suggesting, in the light of present knowledge, a possible genetic origin. One of us (JRH) has also seen a true bisalbuminaemia with a paraprotein band in a serum sample referred from Johannesburg, but the variant was not classified.
The low frequency with which genetic bisalbuminaemia occurs together with paraproteinaemia would indicate that there is no connection and that this is a coincidental finding.
It would have been of considerable interest to study the family of this patient but due to the seriousness of her disease it was felt that it would be unethical to cause any further anxiety to the family. DIscussJon , n ·· i . . . · · r · ·1,,;1.· " .....
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'I , Fig. 2 Electroplwresis at pH 5·0 of patient's serum together with known variants. The variants Pollibauer, GaineSl'iIIe, and Roma show anodically the two albumin bands and more cathodically the added transferrin marker; the patient's serum shows in addition the paraprotein band and normol serum shows only the single anodic albumin band with the transferrin marker. variant and the previously described slow variants, Pollibauer, Gainesville, and Roma. Using acidic pH (5·0) it is possible to separate the Pollibauer variant from the Gainesville variant, and at pH 6·8 it is
